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1 
This invention relates to agricultural machines 
of the cultivating type and relates more particu- 
larly to dise harrows. 
The primary object of this invention is to pro- 
vide a  disc harrow having two gangs of discs and 
provided with novel means for raising and lower- 
ing said discs with respect to the ground fo ob- 
tain: (1) desired harrowing depth when eultivat- 
ing; (.) full clearance of the discs with a road 
surface when being transported from place to 
place; (3) proper balance of thedisc gangs to 
effect the above; (4) adjustability for 0btaining 
desired harrowing relationship between the discs 
of the front and the rear gangs; etc. This in- 
vention is an improvement of my Patent No. 
.,356,876, dated August .9, 1944. 
Another object of the invention is to provide 
novel means arranged in a novel manner for the 
running wheels of a dise harrow, whereby the 
dise gangs may funetion in a suitable manner 
when cultivating and when the harrow is being 
transported along a road or the like. 
Another object of the invention is to provide 
means affording both manual and automatic re- 
lational positioning of the disc wheels of a harrow 
both when cultivating and when moving along 
a road or like surface. 
Another object of this invention is to provide 
simple, sturdy and effective mechanical linkage 
for controlling the movement of tracking wheels 
of a disc harrow for desired disposition of the 
harrowing discs thereof with respect to the 
ground - 
A further object of this invention is to provide 
a disc harrow of the type indicated in which 
means are provided for adjusting the.position of 
one gang of discs with relation to the other gang 
and to the tracking wheels of the harrow. 
A further object of the invention is to provide 
mêns in-a harrow for obtaining angular adjust- 
ment of one of the gangs of discs thereof with re- 
spect to the other gang in .accordance with de- 
sired soil:looseness when harrowing. 
A/still further object of the invention is to 
provide a harrow having a novel draw bar con- 
struetion and arrangement. 
A still further object of the invention is to pro- 
çide a harrow having tracking wheels and con- 
trol mechanism for said wheels whereby one 
wheel will move `at a faster rate than the other 
wheel for the purpose of raising the gangs of 
harrow discs in such a manner as to facilitate 
turning the harrow while cultivating. 
A still further object of this invention is to 
provide novel means for effecting manual ad- 
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2 
justment of the position of the tracking wheels 
of a harrow .and, consequently, desired cultivating 
depth of the discs of said harrow. 
A yet further object of the invention is to pro- 
5 vide novel means affording suitable relational 
positioning of a scraper to a harrowing disc. 
The invention is further characterized by the 
novel design and srrangement of the details and 
somponents thereof. 
10 My invention also bas for ifs objects fo provide 
such means that are positive in operation, con- 
renient in use, ealily installed in a working posi- 
tion and easily disconnected therefrom, econom- 
ical of manufacture, relatively simple, and of 
15 general superiority and serviceability. 
The invention also comprises novel details of 
construction and novel combinations and ar- 
rangements of parts, which will more fully appear 
In the course of the following description.  How- 
20 ever, the drawings merely show and the following 
description merely describei one embodiment of 
the present invention, which is given by way of 
illustration or example only. 
In the drawings, like reference characters de- 
25 signate' similar parts in the several views. 
Fig. 1 is a plan view of a dise harrow incor- 
porating features of the invention. 
Fig. 2 is a partial side view thereof as seen in 
direction of arrow 2 of Fig. 1, and illustrated at 
80 a somewhat larger scale. 
Fig. 3 is a similar view ai seen in the direction 
of the arrow 8 of Fig. 1. 
Fig. 4 is a fragmentary side view showing disc 
scraper mounting means according to this in- 
35 vention. 
Fig. 5 is a broken, enlarged partial sectional 
and partial elevational view of a preferred em- 
bodiment of manually adjustable means for ef- 
fecting rel`ative movement of the tracking wheels 
40 and the harrow gangs. 
Fig. 6 ii a perspective view of the tracking 
wheels and the control linkage therefor. 
Fig. 7 is a fragmentary plan view of .means 
for mounting a hitch fo the harrow herein. 
45 Fig. 8 is a fragmentary perspective view of `a 
detail of the invention. 
Fig. 9 is a view simflar to Fig. 7, showingan 
alternate connecting means for the hitch bar. 
The present embodiment of the invention may 
50 be said to comprise a front gang §, an auxiltary 
or adjustable gang |6, tracking wheels |7 and |8, 
operating mechanism |9 therefor, manual 
justment means 29, draw bar means 2 |, means 
22 as controlled by a pulling vehicle for.effecting 
55 automatlc adjustable movements of the 
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and such other details, elements and devices as 
are hereinafter described. 
The front gang 5 oï the harrow, may com- 
prise a main frame 2., said frame preferably 
comprising transverse members 24 and 25 and a 5 
plurality of longitudinal members 28, 27, 28 and 
29. The members 24 te 29, inclusive, may be of 
suitable moral and of light strong cross section, 
and, fort this, purpose,,may be atructurat angles 
as showm .The ffame».  may: serve te carry, a: 10 
plurality oï harrow discs 38 between the trans- 
verse members 24 and 25. Said discs are sub 
stantially uniformly spaced and mounted rigidly 
on a tube S or the like ïor ïree rotation,in,jour  
nal bearings which may be carried, on brackets 15,- 
$2 and S fixed on the respective members 2-6 
and 29. The conter of the tube .and,: consequent  
ly, the conter of rotation of the harrow discs,.is, 
preïerably below the frame 2S as shown 6est in 
Eïg 3,_ Means are providèd_ affording adustment 20 
offlle..g:ang oï dites both laterally/and-argularly- 
witM espect" te tld  frame 3: Forthis 'Rurp.ose; 
the_ bzackets 2 and'  are eu-ch preïérably'pro 
vi0.êd.with ilùral'RairsoDmountingholes ':aad 
îr_ selctie engagementwith-bolts  %whereby 25 
the, j.mrnaF earings off the tube  [ maY be se- 
m:èd: .t0 tlïe brclets $2- and .by  passing said 
1561t eittier ttiroughholes M » or $5: B, mount- 
ing..one journal bearing in thehotC  ." of bracl- 
et: SS-and- he- other in:the hols-Soïbrcltet -2, 
t!àe di.c tubë] may'be: disposd:at an angle'te . 
tMê. f-rame 2" and  the-dics presented for-eartl 
turning operation-ai agreater" angle tothe path 
of" movement  of_ the barre.w: The presenation  
augle..of the dïscs'may. be' lessenedbymounting 
the journalS in- the- tioles  5" of bracte- 3S and 
helés 
Trie- ad]_ustablé g:a ng:  8 may'comprise-'a fïame - 
4? wtïictï ma:comprise trnsvers members 
and: 42- and" a plurality of- longitudinal- mmbers-- 40 
 4-4 » and" 4 The structural, members' of. tlie 
gang 8 may be"similar 
The ïrame 48. may serve-te: carry:a-!01uralRy of 
harrow discs 45: These_ discs are also-rgidiy 
carried as'ona tube 4ï'whicl s-móuntedïor'free: 45" 
roation in ournl: bearings: which may be" cr- 
ried as on brackets48"ard.4'ffxecon " ttie.reslec-. 
ti?e:10rgRudinalffamê'members g and: 45:The 
centêr of" tliis tube and; consequelztly, the center' 
oï the discs. 48 are also-preferabty betov« tle=-50 
frame - 4asseen-in Fig. 2: Ttie-means:fór.pro- 
viding, adjustment of the-gng of' diSCS- loth.. 
lïterti_, and:angularly with respecttff the,. frime 
48may-be-similîîr-t0 that describec:f0r the.front  
gng of discs,. 5Y 
Frein Fig: 1" it- wfltbe seerr.tha, the discs: of 
tlàe:gangs-  5" and :.  8' are arrnged .in sta.ggered 
relation witli- oe- end- dic  $" oî gng  5:- an2- 
oHeend disc-4a-of-gang-! 5:beingthe'outer4teral 
discs of the_harr0.w. It ma:¢be:-desired tòar 
rauge  lie ml. dïsc' 4 BD as" tlïe«outer  laral dlsc. 
This may beaccomptiSlied  'lrovding fër. ado.. 
jflstment4atera.lly; ' of the g.ang:  8:.- Te thisend, 
the frarr40 'may includé' a  tlird 16nitudinal: 

angle members, additional aligned holes in the 
legs of these members may, also be provided for 
securing bolts or the like. 
When itis desired te move the frame 5 frein 
its full line position te its dot-dash line posi- 
tion, clearance over the wheel 7 is afforded by 
moving the brackets 48 and 49 nearer te the 
transverse member 4 . For this purpose, also, 
the-angle member 4 msy« be.moved rom its 
p0sitionbetWeemthe nembès 4 and:;5} te over- 
stand and test upon the member 4. As shown 
 in,Fig. 1 in addition te the full line position of the 
dise centers, they may be selectively arranged 
on tize  conter lines 55a and 56a in accordance 
with desired.esults. 
The two frames 2 and 48 may be rigidly con- 
nected-as " by members 55, 58 and 57 which con- 
nect. te. the members 25 and 42. The frames 
and 4 are thus arranged te ferre a V which, 
while shown inverted may be right side up as can 
beun, derstood . 
The operating'mechanism  8 for" the-traclïng - 
wheels  7 and  8 may be carriedly'thememlers : 
 5  and- 57: For this-purpsse sha:fS  8oE and 
@- are- preferablF provided; said stïafts  Neiig  
carried bF the: a-forementi0ned- members as  in 
b'erings- 58 The  wheel- -7" ma' be. ca-rriêtl  for" 
ffee  rotation , on-the ' end of  an  arm  gF fixed  on 
the - slzaft 55, and, similarly, the ' wheel 8: may  
be carried:by an arm 83'-on tlïé"-sl/af  81 The , 
rm's,: 62 and 8  are:,prefëraNty ar-ranged  in'. op 
posite  directions: as- shown. The, shaft  80 may, 
be- provided with' an arm 84; and thé- sha-fff 
withan arm 
T-hewheels 7 and' fS:mabe.movï.with-re  
sp_ect te each other' and with  rSpec, ° te, the  
" fram'eof the harrow,. For this purpose a-control 
shf  6g- may carry  an arm  %7- wliiolï throug, lï 
tle medium of«linEs 68 conneets«with«th6 arm 
:.onthe'-shft 88: Anotherarm 890n - tte.shaf: 
%may be connectèd te  tlie; arm 8-]oir -tie « shsft 
6 | as by links 70:TliearmS8%and-'ça-resu5  
stantially similar- in' lenth and- tleref0re; ro- 
tational movemen of-' the  control: shaft 88  witl 
cause:a  lile- rotti0n.of:the:slïaft:88. - HoweVer; 
tlie'point: 7] on-the , arm . 88iiS-a: greaZerdistnce . 
from the shaft 88 than is ttïelï/flï'end  of:tle  
rm; 8 fom'- itsha-ft  8:; I-enc,' th6 ngular 
movement0 f:ttie arm8 .will be grea%r;tti'an:ttïat ! 
of:th'e arm:.8',  and::consequently thewlet-  wiI1: 
move-'faster tlïan-tlewhel  !-" wlen  the *, arn 
i;moved around theaxiofthe con-tïolslïft'6ç; 
The manually, adjustable means 2 may; coma.- 
prise  an  adjastablè srew asseml;y: vtieh, is 
pref&rabl:y carrïed«by«the srm-68snd'lJetïeen«, 
saïd«a, rm  auds bacEet:.7(2 "secured%hereor. 
arm  89  and brakC - 7': maF- be«ïprovidëd  witIï'- 
bearing lielé. 7S  for,' tru.nni0ns   on. 
sides- o£ a " bloek- 7, saï blëclï» 5ein= providéd 
60" with' a;.sHeuldC * 76-for  a = tlirust.ering  7L A 
screwstem-18r,aviiïg  : slïoutdr' 79 bngage;d  ith 
a-ttïrust washer 71]è-.beriiig= on th thrust:,.ber.- 
ing, may pass axilt,, tIrouglï fl/e'b]òcl: 7« 
reduced  psmt. 88 of« the sorv Sçem;- extering 



which may be similarly connected to the reduced 
internally threaded end 88 of a tube or pipe 05. 
The assembly 20 is completed by providing a bar 
90 as by welding it on the end of thetube 09. 
It may be seen that upon rotation of the handle 
83, the stem 18, through the medium of its 
threaded connection with the tube 85, will cause 
longitudinal movement of said tube with respect 
to the block ]5, the sleeve 80 moving into the. 
annular space 86«. The nut 82 will take the 
thrust in one direction and the stem shoulder ]$ 
in the other. It will aiso be seen that bodily 
movement of the block ]5 is effected by an end- 
wise push or pull on the bar $0, to cause more_-. 
ment of the arm 60 and thus partial rotation of 
the control shaft 66. The above described assem- 
bly may be kept in good operating condition since 
lubricant such as grease may be introduced into 
the various sleeves and tubes to minimize wear 
of the parts and to afford freedom of movement 
among the parts. 
The means 22 which may be connected to a 
vehicle towing the harrow, may comprise a lever 
05, pivoted as at 00 on an angle bracket $] car- 
ried as by the frame member 24. Said lever may 
be pivotally connected as at 98 to the bar 90 
above mentioned. The lever 95 as by a clip 99 
may be connected to a chain 100 which may be 
securedto parts of said towing vehicle. The lever 
95 may, on an arm 101 thereof, carry a universal 
pivot means 102, and through said means, may 
be connected to a link 103 arranged transversely 
to the lever 95. Through the medium of the con- 
nectlon means 102, the lever 95 may move in a 
horizontal plane around its pivot 96 and the link 
100 may move in a vertical plane transversely 
thereto. The means 102 may be simply made of a 
horizontal U-shaped part 104 and a vertical simi- 
lar part 105 welded in a face of the part 104. 
This arrangement can best be seen in Fig. 8. 
The link 103 may be provided with a plurality 
of holes 106 and.is adapted to move within the 
hollow part 107 of a link 108 mounted on one arm 
of a bell crank lever 109 which may be pivoted 
as at I I 0 on the frame 23. The other arm of said 
bell crank lever, through the medium of links I I I, 
may-be connected to an arm 112 carried by the 
draw bar 2 l.  
The draw bar is preferably mounted for pivotal 
movement as on brackets ! ! 3 carried by the frame 
23, said brackets carrying pivot pins 4 for side 
arm bars ! ! 6, ! '6, ! ! 7 and the mentioned arm 
12. Between the arm bars !6 and !0, which 
are on opposite ends of the frame 20, the draw 
bar may be fixed or carried as shown. A pre- 
ferred structure of draw bar comprises an in- 
verted channel ! 8 with a plate ! ! 9 welded there- 
in to forma box which is light yet sturdy and in- 
flexible for the purpose. 
 A hitch may be provided. For. this purpose the 
front wall 20 and the rear wall 2! of the chan- 
nel 0 may be provided with suitably spaced 
holes 122 for selective engagement with pins 120 
carriedby block 24, which, by means of bolts i2§ 
rnay be locked into place on either side of the 
channel I 18 and in contact with the channel faces 
120 and 121. Said bolts 125 may pass through 
aligned holes in a hitch bar 120 and a plate 127 
on the respective lower and upper surfaces of the 
draw bar. 
The modification shown in Fig. 9 contemplates 
the omission of the pins 123 and the holes 122 of 
the previously described form. Accordingly, the 
br 126 may be aflixed at any point along the 
length of the draw bar IlS. One block 124 of 

the previous form is retained but without the pin 
123. The plate 127 is replaced by a sector-shaped 
plate 227 which has a plurality of ho!es 228 ar- 
ranged in an arc which centers on the hole 220. 
5 The other block 124 is replaced by a .relatively 
larger semi-circular spacer plate 224, the chordal 
edge 230 of which abuts the edge 120of the draw 
bar il0. In..this construction, the boit..12§ is 
mounted as before, and the desired angle between 
lO the draw baril0 and the hitch bar 126 is seiec- 
tively attained by placing the bolt 225 into.one 
of the respective holes 220 of the sector plate 227, 
into an aligned ho!e provided in the spacer plate 
224, and thr0uh a hole in the hitch bar 
15 When the bOlts 125 and 225 are pulled up tight- 
ly, the straiglt side of the block 124 bears on the 
edge 12 ! of te draw bar and the chordal edge 
230 of the spacer 224, bears on the other edge 
of said draw bar to clamp the latter, firmly .and 
20 effectively. Sch clamping engagement may be 
effected at any point along the length of said 
draw bar and t the three angular positions.pro- 
vided for by the three holes 228. 
The discs-30 and 46 may be provided with 
25 means for clning out accumulations of earth. 
Accordingly, the member 25 of the frame 23 and 
the member.54 of the frame 40, may each .be 
formed with.,sitable holes 13 0 for bolts 13 ! which 
mount scraprs 132 associated with.each harrow 
30 disc. Suitable. adjustment of the scrapers is pro- 
vided for by-the provision of a block 33 for each 
scraper. Each block may have an elongated hole 
34 and an edge 135 adapted to engage the top 
edge I-6 of the member 25 or the member 54, as 
35 the case mayl be. Abolt 136, passing through 
each hole ! 34 and engaged with the scraper may 
serve to lock ech scraper in suitable angular po- 
sition for desired relation to each respective disc. 
By sliding theblock 133 along the top edge 136, 
40 tilting the scraper accordingly, and blocking up 
the bolts I-1 and 136, each scrapermay be indi- 
vidually adjused. 
By means-bf the above structure, with the 
wheels disposed as in Fig. 2, a vehicle towing the 
45 harrow as bythe hitch bar 126 wfll function to 
turn the sofl engaged by the discs 30 in one direc- 
tion, and to ..turn the sofl by the discs 46, in the 
other direction. Should a deeper penetration of 
the discs be d.esired, the handle 83 may be turne'd 
50 to provide for elongation of the means 20 and, 
consequently; raising of the wheels 17 and-18 with 
respect to the discs to allow said discs to pene- 
trate the soil to a greater depth. Reverse ad- 
justment 0f/the handle 83 will cause the wheels 
55 tobe lowered with respect to the discs so that 
their sofl pcnetration will be less. 
During normal operation, the link 103 recipro- 
cates teleopically in the hollow of the link 108 
in accordancewith inequalities in the soil as the 
6o harrowing proceeds. When the harrow is to be 
moved as along a road, a pin or bolt may be in- 
serted in one of the holes 140 after a pull has 
been exerted on the lever 95 by pulling on the 
65 chain 100 by a hitch connection on the owing 
vehicle or tractor. This pull, which is exerted on 
the abutment bar 14! carried by the frame 23, 
tilts the lever 69 in the direction of the arrow 
142 to move the whëeis 17 and 18 downwardly 
with respect to the harrow discs and cause bodilY 
raising of the harrow frame, and, consequently, 
the discs 30 and 46. In this condition, abolt 
143 may aiso be inserted in one of the holes 106 
of link 10- for abutment with the end of the 
]ink 100. This causes a tilting of the draw bar 
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digeren speeàs anà meaias to operate said con- 
trol shaft. 
2. In an agricultural machine having front 
and rea gangs of discs, means for supporting 
said gangs, said means cmprising a pair of 
shafts disposed between the gangs, and a wheel 
carried by each shaft in relative offset relation 
thereto, a control shaft, means for effecting par- 
tial rotation of said control shaft, arms on the 
control shaft and the aforementioned wheel 
shafts, and links connecting the arms of the 
respective shafts» said links being connected to 
said arms at different distances from the re- 
spective shafts whereby the centers of said wheels 
will more simultaneously at different speeds 15 
uPon rotatiori of said control shaft. 
3. In an agricultural machine, aframe, discs 
carried"by. the frame, support .wheels for the 
frame a pair of shafts on said frame, each hav- 
ing an arm on the enàs of which said wheels are 
mounted, a control shaft on said frame, pivotal 
connections between said control shaft and said 
pair Of shafts, an arm on said control shaft, anà 
adjnstabie linkage connected with said arm and 
manually-operable rotationally to more said arm 
relatively thereto to regulate the engagement of 
the discs with .the grounà, said aàjustable linkage 
being bodily movable longitudinally to disengage 
the discs completely from the ground. 
4.In an agricultural machine, aframe,, discs 30 
carried by the frame, support wheels, a pair of 
shafts mounted on said frame and provided with 
oppositely disposeà arms on the ends of which 
said wheels are mounted, a control shaft .having 
an operating arm, means on said last named 35 
shaft connecting with said pair of shafts for 
operating same and said wheels bodily to regulate 
the engagement of the discs with the ground, 
screw means carried by said arm and abutting 
said frame to more said arm and varyingly regu- 
late the engagement of said discs with the 
ground, a crank for operating said screw means, 
and means for moving said screw means longi- 
tudinally to effect complete disengagement of 
the discs from the ground. 45 
5. In an agricultural machine, aframe, discs 
carried by the frame, support wheels, lifting- 
lowering means on said frame for said wheels 
including an arm for each wheel, said arms being 
oppositely disposed, an arm operatively connected 50 
with said lifting and lowering means, a block on 
said arm, a screw stem rotative in said block, and 
non-rotational means connected with said screw 
stem and abutting said frame to more said block 
with the screw stem longitudinally relative 4o the 5.5 
non-rotational means, said means being operable 
bodily to more said stem and said arm thereby 
to effect lifting of the discs from engagement 
with the ground. 
6. In an agricultural machine adapted 4o be CO 
towed, aframe, a pair of wheels supporting said 
frame and arranged fo balance the saine, a gang 
of harrow discs carried by the frame, one on each 
side of the wheels and balanced thereby, a pair 
of shafts between the disc. gangs and carried by 
the frame, anarm on each shaft and each mount- 
ing one of said pair of wheels on its free end, said 
arms being oppositely directed, one toward one 
gang of discs and the other toward the other 
gang, a control shaft parallel to said pair of ïO 
shafts and also carried by the frame, linkage 
including an arm connecting the three shafts, 
manually operable screw means connected with 
said latter arm to adjust the. pair of shafts and 
the wheels relative to the disc gangs and frame, 75 

and means connected to the screw means and 
the vehicle towing said machine for longitudi- 
nally and- bodily moving said screw means to 
effect the mentioned wheel adjnstment. 
7. In an agricultural machine adapted tobe 
towed along the ground, af least one gang of 
cultivating discs arranged af anangle to the 
normaldirection of straight line movement of 
the machine, aframe mounting said gang of 
discs, à hitch connecting the frame and the ow- 
ing device and mounted on the frame to bave 
limited tilting movement, a member carried .by 
the frame and connected fo the towing device 
to more relative 4o the frame only when said 
towing device turns in a direction opposed to the 
direction in which the angularly arranged gang 
of discs will track in the ground, a pair of wheels 
Carried by the frame, and means connecting the 
wheels and said member for holding the former 
elevated off the ground when the discs are in 
ground cultivating position, said means being 
moved by said member to lower the wheels into 
engagement withthe ground upon turning f the 
towing device in the aforementioned direction, 
whereby the frame and the gang of disks are 
elevated With respect to the ground. 
8. In an agricultural machine adapted tobe 
" towed along the ground, at least one gang of 
cultivating discs arranged af an angle to the 
normal direction of straight line movement of 
the machine, aframe mounting said gang of 
discs, a hitch connecting the frame and te. tow- 
ing'diViCe, and monnted on the frame to ave 
limitèd tiling movement, a mèmber carried by 
the frame and connected to the towing device 
to more relative to the frame only when said 
towing device turns in a direction opposed to the 
direction in which the angularly arranged gang of 
discs will track in the ground, a pair of wheels 
carried by the frame, means connecting the 
wheels and said member for holding the former 
elevated off the ground when the discs are in 
ground cultivating position, said means being 
moved by said member to lower the wheels into 
engagement with the ground upon turning of the 
towing device in the aforementioned direction, 
whereby the frame and the gang of discs are ele- 
vated with respect to the ground, a flxed pivot 
on said frame for the hitch, and means inter- 
connecting said pivot and the mentioned member 
and having an intermediate flxed connection 
with the frame for tilting said hitch with respect 
to the frame as the latter raises, whereby the 
frame is adapted to assume a substantially level 
position on its wheels. 
9. In a harrow, adapted tobe towed, a frame- 
work, a series of discs mounted on the frame- 
work, axles on the framework, crank arms on 
two of the axles respectively, ground wheels on 
said crank arms mounted tobe raised and low- 
ered relative to the discs to regulate the depth 
of the discs in the ground and their distance 
above the ground,, a lever pivotally mounted on 
the framework to actuate the wheels, a crank 
arm on a third axle on the framework, link 
means connected with the last-mentioned crank 
and with the lever linkage between the last-men- 
tioned axle and the other two axles arranged 
to rotate the latter axles in opposite directions 
by rotation of the third axle in a given direc- 
tion, and means connecting with the lever to op- 
erate saine from tow mens for .the harrow. 
10. In an agricultural machine adapted tobe 
towed, aframe, a pair of wheels suppoting said 
frame and arranged to balance the same, a gang 
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